Indole-3-acetyl-myo-inositol esters have been demonstrated to be endogenous components of etiolated Zea mays shoots tissue. This was accomplished by comparison of the putative compounds with authentic, synthetic esters. The properties compared were liquid and gas-liquid chromatographic retention times and the 70-ev mass spectral fragmentation pattern of the pentaacetyl derivative. The amount of indole-3-acetyl-myo-inositol esters in the shoots was determined to be 74 nanomoles per kilogram fresh weight as measured by isotope dilution, accounting for 19% of the ester indole-3-acetic acid of the shoot. This work is the first characterization of an ester conjupte of indole-3-acetic acid from vegetative shoot tissue using multiple chromatographic properties and mass spectral identification. The kernel and the seedling shoot both contain indole-3-acetyl-myo-inositol esters, and these esters comprise approximately the same percentage of the total ester content of the kernel and of the shoot.
Early work on Avena by Skoog (23) indicated that the seed was the source of an auxin precursor transported to young darkgrown shoots. Went and Thimann (25) suggested that this auxin precursor might be an ester. Previous work in this laboratory has shown that the IAA ester IAInos3 is a major component of the Zea mays endosperm (12, 24) , and that ester conjugates of IAA constitute up to 80% of the IAA in the shoots of young darkgrown Zea (3) . The presence of alkali-labile auxin complexes in Zea xylem sap was demonstrated by Sheldrake (20) , who suggested that the proposed seed auxin precursor was an ester transported in the xylem. Later, Nowacki and Bandurski (16) ported from the endosperm to the young dark-grown shoot and could be recovered from the shoot both as intact IAInos and as free IAA. However, until now IAInos has not been shown to be an endogenous component of the shoot tissue. In this report, we demonstrate that IAInos is an endogenous component of Zea shoot tissue and provide an estimate of the amount present in the shoot tissue. This report corrects a previous abstract of these studies (4) which contained erroneously high calculations of the amounts of IAInos and free + ester IAA in the shoot tissue. This report adds to the increasing body of literature pointing to the importance of IAA conjugates in vegetative tissue (1, 8, 13 (peaks and 3) have been detected (Fig. 1) Figure 2A , below a TSD tracing of an injection of 1 nmol from the same sample. Recovery of the injected 3H was 43%. The relative amounts of 3H eluting at the elution times for the four acetylated IAInos peaks were 11:2:79:9 (P,:P2:P3:P4). Forty-eight thousand dpm (approximately 0.5 nmol) of the acetylated putative IAInos reisolated from the plant sample were injected as above, and the radioactivity eluting between 0.25 to 32 min was collected and measured. The results are presented in the bar graph of Figure 2B , below an FID tracing of an injection of 7 GC-MS. In experiment 2, sufficient material was recovered to permit GC-MS analysis. Analyses were at a 70-ev ionizing potential and chromatography was on 3% OV 17 (2 mm x 61 cm), temperature programmed at 200C for 2 min followed by a temperature increase of 20°Cmin-' to 300N C with He carrier gas at a flow rate of 26 ml * min-'. The retention times for peaks 1, 3, and 4 were 7.9, 9.0, and 9.4 min, respectively. Peak 2 was not observed. Table I lists the principal ions in the spectra of authentic and putative plant IAInos acetyl esters of peaks 1, 3, and 4. Figure 3 shows the spectra of the authentic and isolated pentaacetyl esters of IAInos in peak 3.
Quantitative Analysis. IAInos. The amount of IAInos was determined by a modification (14) ofthe double-standard isotope dilution method of Cohen and Schulze (9) . In brief, the method utilizes coinjection into the GLC of a compound of known specific activity (the second internal standard) with a compound of unknown specific activity (the primary internal standard diluted by an unknown amount of endogenous compound). The ratio of the radioactivities collected at the elution times for the two compounds and the ratio of the peak areas of the two compounds are determined. Then, if the relative molar response of the detector to the two compounds is known, the specific activity of the unknown compound can be calculated. (19) forming the bismethyl derivative. The molar response of the TSD to acetylated IAInos relative to bis-methylIAAsp was determined to be 0.68. The GLC system was as described for the qualitative analysis. Representative chromatograms are presented in Figure 1 . Knowing the specific activity of the reisolated 1AInos, it was possible to calculate the amount in the plant sample using the isotope dilution equation (18):
where C0 is the initial specific activity of the added [3HlIAInos, C is the specific activity ofthe reisolated [3H]IAInos (determined Table II. Free and Free + Ester IAA. Aliquots for free and free + ester IAA determination (approximately 5 and 3% by volume, respectively) were taken from the acetone extracts used for the IAInos quantitative analysis described above. Acetone was removed from the aliquots in vacuo. At this step, the sample for free + ester IAA determination were made 1 N with respect to NaOH by the addition of an equal volume of 2 N NaOH and incubated for 1 h at 22°C to hydrolyze the IAA esters (3). These hydrolysis conditions would also hydrolyze any acyl anhydride-or thioesterconjugated IAA, if present. The samples, both free and free + ester, were then acidified to pH 3.5 with H3PO4, and extracted three times with CHC13. The CHC13 layer was dried over anhy-B, GLC peak 3 of drous Na2SO4 and then the CHC13 was removed in vacuo. The residue was solubilized in 50% (v/v) aqueous 2-propanol and placed on a DEAE-Sephadex (acetate form) column (0.8 x 10 cm), washed with 20 ml of 50% (v/v) aqueous 2-propanol and eluted with a linear gradient of 50% (v/v) aqueous 2-propanol containing from 0 to 5% (v/v) glacial acetic acid. Fractions containing IAA (about 45 ml elution volume from beginning of gradient) were pooled and dried in vacuo. The residue was solubilized in 30% (v/v) aqueous ethanol containing 0.7% (v/v) acetic acid, loaded on a Partisil 10 ODS column and eluted with the solubilizing solution at a flow rate of 1 ml * min-'. Fractions containing IAA (about 8 ml elution volume) were pooled, dried in vacuo, and methylated with ethereal diazomethane. The methylated product was dried under a stream of N2 and dissolved in tetrahydrofuran. The amount of IAA in the samples was determined by the same method as used for IAAnos. The primary Since the isomers of IAInos elute as more than one peak in at least one of the chromatographic purification steps, the possibility of preferential loss of one or more of the isomers exists. Data suggesting that preferential isomer loss was not a problem are presented in Figure 2 and discussed in "Results." However, acyl migration, observed in inositol esters (2, 22) , has previously been noted in IAlnos esters (12) . This might account for similar ratios of [3H]IAInos in the four GLC peaks as long as acyl migration occurred after the step in which a preferential loss might have occurred. If preferential loss did occur, the most likely isomers to be lost would have been those eluting in peaks 2 or 4 in the GLC system. Loss ofthese isomers was more apt to be unnoticed since the labeled tracer contained relatively little of them, and it was the label which was followed during purification. Ifthe shoot tissue contained relatively more of these isomers than those found in the labeled tracer and preferential loss of these isomers did occur, then the estimate for the amount in the tissue may be low. If acyl migration occurred before preferential isomer loss, the isomers of the endogenous IAInos and the isomers of the added [3H]IAInos would have come to the same equilibrium mixture and all of the isomers would be equal to specific activity. Thus, the specific activity of any one isomer would reflect the amount of isotope dilution encountered by the entire sample, and preferential loss of an isomer would have had no 
